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(Revised March 2004)

	EMISSION INVENTORY SOURCE CATEGORY

Miscellaneous Processes / Farming Operations



	EMISSION INVENTORY CODES (CES CODES) AND DESCRIPTION

_________________________________ (Agricultural Wind Blown Dust)


METHODS AND SOURCES

The land preparation source category includes estimates of the airborne soil particulate emissions produced by wind flow across the field. The methodology used is based on “ARB Resources- Section 7.12, Wind blown Dust -Agricultural Areas EMISSION INVENTORY SOURCE CATEGORY (Miscellaneous Processes / Fugitive Windblown Dust)”. Dust emissions are produced by the mechanical disturbance of the soil by the wind. In the present inventory Emission load is equally split throughout the year assuming that PM emissions occur throughout the year equally in the absence of better data. The present methodology used in California uses a complicated equation requiring many inputs. Because of the lack of sufficient data, as per the suggestion of Mr. Patrick Gaffney, ARB, we have used the default San Joquain Valley, California, suspended particulate matter emission factors (in English tons per acre per year) averaged for all the counties. We had to convert Suspended PM emissions factor (English tons per acre per year) by a factor of 0.5 to arrive at PM10  Emissions factor.  In India it is a common practice to keep the agri vegetative cover for some time before burning or using it as a cattle feed, which is not the case with California. Hence we multiplied the emission factor value by a factor of 1/4. This is an assumption, which may or may not hold good actually. There is a need to substantiate this assumption by field data collection.  Acreage data in Pune district was taken from Agricultural Marketing Committee of Pune.
The particulate wind blown dust emissions from agricultural land preparation are estimated in each region (taluka) using the following equation.

1. Emissions Wind Blown_Agri=Emission  Factor WInd Blown_Agri x Acres agri 
 

2. Assumptions:

3. Emission factor is   0.001052 tons per acre per year, which is the default emission factor for SJV averaged over all the counties.

4. we have assumed a longer vegetative coverage in India after the harvest, hence we have multiplied the above emission factor by a factor of 1/4.

5. Emission load is equally split throughout the year assuming that agricultural operations occur throughout the year in the absence of better data.


PM10 emission factor:  0.001052 tons per acre per year.
Activity Data

	Activity Data for agricultural  wind blown Dust Estimates

 
	2003 Annual Acres


	Region
	Total Area in Acres


	1
	           128,740.7 


	2
	             37,806.8 


	3
	             84,015.0 


	4
	           177,914.2 


	5
	             87,227.4 


	6
	             86,733.2 


	7
	           212,261.5 


	8
	           131,953.0 


	9
	             54,609.8 


	10
	             77,837.4 


	11
	             63,999.7 


	12
	           245,867.5 


	13
	             23,969.0 



Results

	Emission Estimates

2003 PM10 Emission Estimates (tons/year)

	

	Region
	Total Agri Wind Blown Dust Emissions


	1
	                   135.5 


	2
	                     39.8 


	3
	                     88.4 


	4
	                   187.2 


	5
	                     91.8 


	6
	                     91.3 


	7
	                   223.4 


	8
	                   138.9 


	9
	                     57.5 


	10
	                     81.9 


	11
	                     67.4 


	12
	                   258.7 


	13
	                     25.2 


	Total annual tons per year
	                1,486.9 



1. Figure 1:2003 Agricultural wind   blown dust Emissions

2. [image: image2.wmf]2003 Agricultural Wind Blown Dust Emissions
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Further Improvements

3. Possibility of developing local emission factors.

4. Possibility of developing  soil specific or taluka specific emission factors.

5. Possibility of inclusion of meteorological data such as no. of rainy days, wind patter, wind speed, moisture content of soil, etc in the emission factor equation.                                                                              
6. Activity data can be improved by replacing assumptions by actual data collection.
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Annual Agri Wind Blown Dust Emission (tons/year
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PM10 (tons/year)

2003 Agricultural Wind Blown Dust Emissions

135.4841439872

39.7870902688

88.4157561529

187.2333659708

91.796358594

91.2762659107

223.3798074568

138.8647464283

57.4702414994

81.9145976122

67.3520024811

258.7461099179

25.2244951377



Documentation

		

				Emission Inventory Source Methodology Summary Form

				Source Name:		Paved Road Dust

				Source ID Code:		Paved Road Dust

				Source Description:

				Staff:

				Update History:

				Methodology:

				Inputs – EF:

				Inputs – Activity:

				Estimated Emissions:

				Date Loaded to DB:

				Unresolved Issues:

				Planned Improvements:

				Note: Within cell, hit ALT-Enter to go to next line in cell





DocumentationFilled

		

				Emission Inventory Source Methodology Summary Form

				Source Name:		Agricultural Dust Emissions from Wind Blown Dust

				Source ID Code:		XYZ-ZZZ-ZZXX

				Source Description:		Particulate matter emissions from soil caused by wind in agricultural areas.

				Staff:		Prashant Pawar
The Automotive Research Association of India
Alternative Fuels Laboratory
P.O. Box 832, Pune
Ph. 9120 2543 7180/2/3/5 ext. 592
Fax. 9120 25434190
e-mail: pawar.ecl@araiindia.com

				Update History:		March 2004

				Methodology:		ARB Resources- Section 7.12, Wind blown Dust -Agricultural Areas
EMISSION INVENTORY SOURCE CATEGORY
Miscellaneous Processes / Fugitive Windblown Dust
EMISSION INVENTORY CODES (CES CODES) AND DESCRIPTION
650-650-5400-0000 (83337) Windblown Dust - Agricultu

				Inputs – EF:

				Inputs – Activity:		Acrage data available from Agricultural marketing committee, Pune

				Estimated Emissions:

				Date Loaded to DB:		23-Mar-2004

				Unresolved Issues:		Emission factor based on ARB data for agricultural wind blown dust. Emission load is equally split throughout the year assuming that wind pattern is same throughout the year in the absence of a better data.

				Planned Improvements:		Possibility of developing local emission factors.                                                              Development of Area (taluka) specific emission factors based on soil composition.                                   Possibility of inclusion of

				Note: Within cell, hit ALT-Enter to go to next line in cell





Emissions

		

						2003 PM10 Emission Estimates (tons/year)

				Region		Annual Agri Wind Blown Dust Emission (tons/year

				1		135.5

				2		39.8

				3		88.4

				4		187.2

				5		91.8

				6		91.3

				7		223.4

				8		138.9

				9		57.5

				10		81.9

				11		67.4

				12		258.7

				13		25.2





Emissions

		



Annual Agri Wind Blown Dust Emission (tons/year

Region

PM10 (tons/year)

2003 Agricultural Wind Blown Dust Emissions



Activity Data

		

				Activity Data for agricultural Dust Estimates						PM10 Emission Estimates

						2003 Annual Acres				2003 PM10 Emission Estimates (tons/year)

				Region		Total Area in Acres				Region		Total Agri Wind Blown Dust Emissions

				1		128,740.7				1		135.5

				2		37,806.8				2		39.8

				3		84,015.0				3		88.4

				4		177,914.2				4		187.2

				5		87,227.4				5		91.8

				6		86,733.2				6		91.3

				7		212,261.5				7		223.4

				8		131,953.0				8		138.9

				9		54,609.8				9		57.5

				10		77,837.4				10		81.9

				11		63,999.7				11		67.4

				12		245,867.5				12		258.7

				13		23,969.0				13		25.2

										Total annual tons per year		1,486.9

												Value taken from SJV avg. of all counties

										Suspended Particulate

										Emission		0.001052

										Factor		tons/acre/year





DB Data Load

		

		Agricultural wind blown dust emission _database load page

		Air Basin		Air District Pune		ID		County Pune		Source ID Code PROID/EIC		PROCESS RATE Agri Land,   acres		YEAR		POLLUTANT		PM10 Emission Factor (tons/acre/year)		PM10 Emissions Tons/Year		Hrs per Day HPDY		Days per Week DPWK		Weeks per Year WPYR		JANT		FEBT		MART		APRT		MAYT		JUNT		JULT		AUGT		SEPT		OCT		NOVT		DECT

		Maharastra		Pune		1		Haveli		64064354000000		87227.4		2003		11101		0.001052		91.80		24.00		7		52		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6

		Maharastra		Pune		2		Khed		64063954000000		131953.0		2003		11101		0.001052		138.86		24.00		7		52		11.6		11.6		11.6		11.6		11.6		11.6		11.6		11.6		11.6		11.6		11.6		11.6

		Maharastra		Pune		5		Munshi		64063996857143		77837.4		2003		11101		0.001052		81.91		24.00		7		52		6.8		6.8		6.8		6.8		6.8		6.8		6.8		6.8		6.8		6.8		6.8		6.8

		Maharastra		Pune		6		Velhe		64064061142857		23969.0		2003		11101		0.001052		25.22		24.00		7		52		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1

		Maharastra		Pune		8		Bhor		64063954000000		84015.0		2003		11101		0.001052		88.42		24.00		7		52		7.4		7.4		7.4		7.4		7.4		7.4		7.4		7.4		7.4		7.4		7.4		7.4

		Maharastra		Pune		9		Baramati		64063754000000		37806.8		2003		11101		0.001052		39.79		24.00		7		52		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3

		Maharastra		Pune		10		Daund		64064154000000		177914.2		2003		11101		0.001052		187.23		24.00		7		52		15.6		15.6		15.6		15.6		15.6		15.6		15.6		15.6		15.6		15.6		15.6		15.6

		Maharastra		Pune		11		Shirur		64064039714286		245867.5		2003		11101		0.001052		258.75		24.00		7		52		21.6		21.6		21.6		21.6		21.6		21.6		21.6		21.6		21.6		21.6		21.6		21.6

		Maharastra		Pune		12		Indapur		64063554000000		86733.2		2003		11101		0.001052		91.28		24.00		7		52		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6		7.6

		Maharastra		Pune		14		Ambegaon		64063554000000		128740.7		2003		11101		0.001052		135.48		24.00		7		52		11.3		11.3		11.3		11.3		11.3		11.3		11.3		11.3		11.3		11.3		11.3		11.3

		Maharastra		Pune		15		Junnar		64063754000000		212261.5		2003		11101		0.001052		223.38		24.00		7		52		18.6		18.6		18.6		18.6		18.6		18.6		18.6		18.6		18.6		18.6		18.6		18.6

		Maharastra		Pune		16		Maval		64063975428571		54609.8		2003		11101		0.001052		57.47		24.00		7		52		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8

		Maharastra		Pune		17		Purander		64064018285714		63999.7		2003		11101		0.001052		67.35		24.00		7		52		5.6		5.6		5.6		5.6		5.6		5.6		5.6		5.6		5.6		5.6		5.6		5.6

		XXX		XXX				XX		XXXXXXXXXXXXXX		XXXXXXXXXXX.X		XXXX		11101						XX		XX		XX		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X





DB Data Load (old)

		

		EXAMPLE

		Air Basin AB		Air District DIS		County CO		Source ID Code PROID/EIC		PROCESS RATE 
10e6 VMT/yr		YEAR		POLLUTANT		PM10 Emission Factor (g PM10/ VKT) by ADT		PM10 Emission Factor (PM10/ VKT)  by ADT		PM10 Emission Factor (PM10/VKT)  by ADT		PM10 Emission Factor (PM10/VKT)  by ADT		Low ADT <5000		High ADT >5000		Low Daily Traffic Roads 
ADT < 5000		High Daily Traffic Roads
ADT > 5000		Total PM10 Emissions Tons/Year		Hrs per Day HPDY		Days per Week DPWK		Weeks per Year WPYR		JANT		FEBT		MART		APRT		MAYT		JUNT		JULT		AUGT		SEPT		OCT		NOVT		DECT

		XXX		XXX		XX		XXXXXXXXXXXXXX		XXXXXXXXXXX.X		XXXX		11101		<500		500-5000		5000-10000		>1000												XX		XX		XX		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X		XXX.X

		Pune		S1		1		64063554000000		2138.52843		2003		11101		0.7232		0.3541		0.1619		0.1032		349		2407		123.6		389.7		513.31		24		7		52		8.210		7.421		8.266		8.196		8.604		8.421		8.731		8.731		8.379		8.590		8.126		8.323

		Pune		S2		1		64063754000000		3286.53446		2003		11101		0.7232		0.3541		0.1619		0.1032		3093		2483		1095.3		402.0		1497.31		24		7		52		8.210		7.421		8.266		8.196		8.604		8.421		8.731		8.731		8.379		8.590		8.126		8.323

		Pune		E1		1		64063954000000		748.04852		2003		11101		0.7232		0.3541		0.1619		0.1032		447		1294		158.3		209.5		367.80		24		7		52		8.210		7.421		8.266		8.196		8.604		8.421		8.731		8.731		8.379		8.590		8.126		8.323

		Pune		E2		1		64064154000000		371.947045		2003		11101		0.7232		0.3541		0.1619		0.1032		2321		879		821.9		142.3		964.23		24		7		52		8.210		7.421		8.266		8.196		8.604		8.421		8.731		8.731		8.379		8.590		8.126		8.323

		Pune		N1		1		64064354000000		211.041905		2003		11101		0.7232		0.3541		0.1619		0.1032		879		483		311.3		78.2		389.47		24		7		52		8.210		7.421		8.266		8.196		8.604		8.421		8.731		8.731		8.379		8.590		8.126		8.323

		Pune		N2		1		64063554000000		2519.769105		2003		11101		0.7232		0.3541		0.1619		0.1032		328		4480		116.2		725.4		841.51		24		7		52		8.207		7.406		8.291		8.151		8.586		8.432		8.713		8.713		8.361		8.614		8.165		8.361

		Pune		W1		1		64063754000000		2285.362455		2003		11101		0.7232		0.3541		0.1619		0.1032		2183		983		773.0		159.2		932.20		24		7		52		8.207		7.406		8.291		8.151		8.586		8.432		8.713		8.713		8.361		8.614		8.165		8.361

		Pune		W2		1		64063754000000		2285.362455		2003		11101		0.7232		0.3541		0.1619		0.1032		758		3948		268.4		639.2		907.65		24		7		52





Emission Factor SJV calculation

		

						County		tons per acre per year

						Fresno		0.013761

						Kern		0.008662

						Kings		0.012856

						Madera		0.008032

						Merced		0.013659

						San Joaquin		0.003527

						Stanislaus		0.009052

						Tulare		0.004693

						Average Emission Factor		0.0084190428

						PM10 EF

						=PM*0.5		0.0042095214

						Apply a correction factor of 1/4 for EF

						Final PM10 Emission Factor		0.0010523804

						tons per acre per year





agri_landuse

						Cultivated area for Pune district

		Speed of tractor						Cultivated area

		10000		kph				(10^2 hac)

		Width of Plough				Taluka name		Rabi																														kharif																																																																																												Total Kharif		All

		3		m				Jawari				Wheat				Gram				other pulses				Total Rabi		area in acres		Area cultivated by animals, acres		Area Cultivated by Tractors, acres		no. of passes		acres pass for animals (acres)		acres pass for tractors (acres)		total others		area in acres		Area cultivated by animals, acres		Area Cultivated by Tractors, acres		no. of passes		acres pass for animals (acres)		Rice				Jawar				Bajra				Raagi				Tur				Mung				Udad				other pulses				Soyabene				other oilseeds						acres pass for animals (acres)		acres pass for tractors (acres)		Sugar-cane		area in acres		Area cultivated by animals, acres		Area Cultivated by Tractors, acres		no. of passes		acres pass for animals (acres)		acres pass for tractors (acres)		Total Acre Passes for Kharif animals		Total Acre passes for Kharif tractors		Animals Grand Total acre pass (kharif+rabi)		Tractor Grand Total acre pass (kharif+rabi)		length travelled		% of area tilled by tractors		no. of hours of operation		No. of passes		Cotton						5718		total no. of hours of operation		Grand Total		Total acreage, acre

		assume 5% of tractor use		1		Ambegaon		160		10		48		10		63		10		7		10		278		68694.634		65259.9023		3434.7317		8		522079.2		27477.8536		241		59551.823		56574.23185		2977.59115		8.0		8		47		10		3		10		145		10		17		10		4		10		4		10		4		10		17		10		0		10		0		10		64		452593.8548		23820.7292		2		494.206		469.4957		24.7103		11		5164.4527		271.8133		457758.3075		24092.5425		979837.5		51570.3961		164.7353333333		8.2367666667		0.0		11		0		10		243		521		0.1812088667		0		128740.7

		0.05		2		Baramati		24		10		17		10		3		10		1		10		45		11119.635		10563.65325		555.98175		8		84509.2		4447.854		7		1729.721		1643.23495		86.48605		8.0		8		0		10		0		10		3		10		0		10		0		10		0		10		0		10		1		10		2		10		0		10		64		13145.8796		691.8884		101		24957.403		23709.53285		1247.87015		11		260804.86135		13726.57165		273950.74095		14418.46005		358460.0		18866.31405		8319.1343333333		415.9567166667		0.8		11		1		10		108		153		9.1510477667		0		37806.8

				3		Bhor		165		10		27		10		13		10		5		10		210		51891.63		49297.0485		2594.5815		8		394376.4		20756.652		126		31134.978		29578.2291		1556.7489		8.0		8		74		10		2		10		7		10		26		10		1		10		1		10		3		10		12		10		0		10		0		10		64		236625.8328		12453.9912		4		988.412		938.9914		49.4206		11		10328.9054		543.6266		246954.7382		12997.6178		641331.1		33754.2698		329.4706666667		16.4735333333		0.0		11		0		10		130		340		0.3624177333		0		84015.0

				4		Daund		515		10		90		10		28		10		1		10		634		156663.302		148830.1369		7833.1651		8		1190641.1		62665.3208		45		11119.635		10563.65325		555.98175		8.0		8		0		10		0		10		35		10		0		10		4		10		0		10		1		10		4		10		0		10		0		10		64		84509.226		4447.854		41		10131.223		9624.66185		506.56115		11		105871.28035		5572.17265		190380.50635		10020.02665		1381021.6		72685.34745		3377.0743333333		168.8537166667		0.3		11		1		10		86		720		3.7147817667		0		177914.2

				5		Haveli		113		10		34		10		7		10		7		10		161		39783.583		37794.40385		1989.17915		8		302355.2		15913.4332		141		34841.523		33099.44685		1742.07615		8.0		8		28		10		2		10		92		10		2		10		6		10		5		10		2		10		3		10		1		10		0		10		64		264795.5748		13936.6092		51		12602.253		11972.14035		630.11265		11		131693.54385		6931.23915		396489.11865		20867.84835		698844.3		36781.28155		4200.751		210.03755		0.4		11		0		10		192		353		4.6208261		0		87227.4

				6		Indapur		172		10		11		10		4		10		0		10		187		46208.261		43897.84795		2310.41305		8		351182.8		18483.3044		39		9637.017		9155.16615		481.85085		8.0		8		0		10		0		10		28		10		0		10		4		10		2		10		1		10		3		10		1		10		0		10		64		73241.3292		3854.8068		125		30887.875		29343.48125		1544.39375		11		322778.29375		16988.33125		396019.62295		20843.13805		747202.4		39326.44245		10295.9583333333		514.7979166667		1.0		11		0		10		164		351		11.3255541667		0		86733.2

				7		Junnar		290		10		50		10		91		10		10		10		441		108972.423		103523.80185		5448.62115		8		828190.4		43588.9692		330		81543.99		77466.7905		4077.1995		8.0		8		67		10		3		10		221		10		11		10		6		10		5		10		3		10		8		10		6		10		0		10		64		619734.324		32617.596		88		21745.064		20657.8108		1087.2532		11		227235.9188		11959.7852		846970.2428		44577.3812		1675160.7		88166.3504		7248.3546666667		362.4177333333		0.7		11		0		10		418		859		7.9731901333		0		212261.5

				8		Khed		163		10		27		10		56		10		4		10		250		61775.75		58686.9625		3088.7875		8		469495.7		24710.3		283		69930.149		66433.64155		3496.50745		8.0		8		71		10		2		10		170		10		18		10		8		10		6		10		2		10		6		10		0		10		0		10		64		531469.1324		27972.0596		1		247.103		234.74785		12.35515		11		2582.22635		135.90665		534051.35875		28107.96625		1003547.1		52818.26625		82.3676666667		4.1183833333		0.0		11		0		10		284		534		0.0906044333		0		131953.0

				9		Maval		44		10		12		10		8		10		2		10		66		16308.798		15493.3581		815.4399		8		123946.9		6523.5192		147		36324.141		34507.93395		1816.20705		8.0		8		126		10		2		10		0		10		16		10		0		10		1		10		1		10		1		10		0		10		0		10		64		276063.4716		14529.6564		8		1976.824		1877.9828		98.8412		11		20657.8108		1087.2532		296721.2824		15616.9096		420668.1		22140.4288		658.9413333333		32.9470666667		0.1		11		0		10		155		221		0.7248354667		0		54609.8

				10		Munshi		132		10		17		10		7		10		5		10		161		39783.583		37794.40385		1989.17915		8		302355.2		15913.4332		153		37806.759		35916.42105		1890.33795		8.0		8		132		10		2		10		2		10		11		10		1		10		1		10		1		10		2		10		1		10		0		10		64		287331.3684		15122.7036		1		247.103		234.74785		12.35515		11		2582.22635		135.90665		289913.59475		15258.61025		592268.8		31172.04345		82.3676666667		4.1183833333		0.0		11		0		10		154		315		0.0906044333		0		77837.4

				11		Purander		180		10		6		10		5		10		1		10		192		47443.776		45071.5872		2372.1888		8		360572.7		18977.5104		66		16308.798		15493.3581		815.4399		8.0		8		4		10		0		10		50		10		0		10		1		10		2		10		1		10		8		10		0		10		0		10		64		123946.8648		6523.5192		1		247.103		234.74785		12.35515		11		2582.22635		135.90665		126529.09115		6659.42585		487101.8		25636.93625		82.3676666667		4.1183833333		0.0		11		0		10		67		259		0.0906044333		0		63999.7

				12		Shirur		655		10		45		10		35		10		0		10		735		181620.705		172539.66975		9081.03525		8		1380317.4		72648.282		247		61034.441		57982.71895		3051.72205		8.0		8		0		10		0		10		212		10		0		10		1		10		31		10		0		10		3		10		0		10		0		10		64		463861.7516		24413.7764		13		3212.339		3051.72205		160.61695		11		33568.94255		1766.78645		497430.69415		26180.56285		1877748.1		98828.84485		1070.7796666667		53.5389833333		0.1		11		0		10		260		995		1.1778576333		0		245867.5

				13		Velhe		12		10		4		10		2		10		1		10		19		4694.957		4460.20915		234.74785		8		35681.7		1877.9828		78		19274.034		18310.3323		963.7017		8.0		8		53		10		1		10		0		10		22		10		0		10		0		10		1		10		1		10		0		10		0		10		64		146482.6584		7709.6136		0		0		0		0		11		0		0		146482.6584		7709.6136		182164.3		9587.5964		0		0		0.0		11		0		10		78		97		0		0		23969.0

																																																																																																																																								0

																																																																																																																																						Agv. No. of hrs for a tractor		0		1412935.0





Activity tractor

		

				Power category as per EPA, hp		27		40		53		67

				Power Category, Kw, COP data		10-20'		20-30		30-40		40-50

						8500		18500		14000		1500

						1500		22000		7700		200

								5000		1000		500

								5000		700		600

								10000		500		2000

								12000		2500		500

								17000		6500

				Sum		10000		89500		32900		5300

				Total population as per EPA category				99500				38200		137700

				% of total in each category				72				28

				Total tractor population				4514

				% of actual tractor population in operation				3262				1252

						>25-50		>50-100

						0.3389		0.473

				Power aggregate		38.6599664992		55.1832460733





Area and Mobile Source Template

		Stateid		Districtid		TalukaId		CityId		Wardid		Ward-ElectoralId		PEIC		Processrate		Processunit		Pollutantid		Emissionfactor		EmissionFactUnit		Emissions		EmissionUnit		Date		Comments

		1		1		1														6

						2

						3

						4






